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(57) ABOTRACT 

Near real time titemet access of prepaid call history and 
replenishment data is provided via an Internet browser 
separate from the prepaid device to a user (e.g., the sub- 
scriber), allowing a subscriber to access call history and/or 



replenishment information nearly in real time (e.g., within a 
minute of the expense/credit) without requiring assistance 
from a customer service representative. A web based prepaid 
reportpage retriey^ call hist^ 
mation from the subsOTbCT's^^wic^ 
the saine~through-a-wcb browscr for^ 
sartbeii. The~requested call history and/or replenishment 
infomation may-be boimded by^l^ date andtime, or even 
within specific time range(s) within each day in a given 
range of days. The web based prepaid report page may also 
fink the \iser to a replenishment appUcation for the sub- 
scriber, to assist the subscriber in replenishing their account 
after having reviewed their call history and prepaid -account 
status in-near real tim^ The call hbtdry^^ acmint balance^ 
informaiion^is^preferably updated in near real time^ter the 
completion of a call, which is then accessed by the web 
% based prepaid report page. Substantially immediately after a 
--^prepaid call is ended, the web based prepaid reporting 
application formulates a Call Detail Record (CDR) and 
sends it over a TCP/IP link to the web based prepaid 
reporting application, which stores the CDR in a local 
database. Then, a user may access this CDR/RR information 
in near real time, after appropriate log-in with, e.g., a userlDg 
of subscriber (e.g., MIN number based), and perhaps a 
password. Once the requestedrinfofmationTis^nt;^^^ the 
web based prepaid reporting application queries its local 
database, formats an appropriate response to the user's 
request, and presents the call history and/or replenishment 
information to the web browser of the user. 
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Prepaid Call History and Replenishment Web access 



FIG. 1 
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PREPAID REAL-TIME WEB BASED REPORTING 

BACKGROUND OF THE INVENTION 
[0001] 1. Field of the Invention 

[0002] This invention relates generally to wireless carri- 
ers, Internet service providers (ISPs), and information con- 
tent delivery services/providers. More particularly, it relates 
to access to prepaid account call history applications and 
replenishment applications. 

[0003] 2. Background of Related Art 

[(K)04] In recent years, the telecommunication industry has 
seen an explosive growth both in the number of the types of 
services offered and in the number of service providers. 
Among those numerous services now being offered, prepaid 
call service may be one of the fastest growing segments in 
the telecommunication industry today. 

[0005] As the name implies, a prepaid call service allows 
a customer of the service to pay in advance for the use of the 
provider's network resources in making a telephone call. 
The prepaid call service provides, among other things, an 
alternative option for a telephone user who might otherwise 
not be able to obtain the traditional postpaid telephone 
services because, e.g., of a bad credit rating, or of being in 
a geographical area where post paid service is unavailable. 

[0006] The world-wide prepaid call services market is 
projected to grow tremendously in the next few years, 
fueling a frenzy among service suppliers to quickly add 
prepaid service to the list of services they already offer. 
Conventionally, however, the addition of a new service such 
as prepaid typically requires the addition of new network 
equipment geared to handle such new service. 

[0007] For example, as shown FIG. 4, an originator 501 
attempts to initiate a prepaid call to a destination 502. Such 
a prepaid call service typically requires a service platform 
503 to "rate" the prepaid account of the originator 501 to 
determine whether the originator 501 has a sufficient balance 
to place the call. If sufficient balance is available, the prepaid 
service platform 503 connects (or bridges) the call between 
the originator 501 and the destination 502 via the public 
switch telephone network (PSTN) 504. Hie prepaid service 
platform 503 may also provide additional infomiation to the 
originator 501, such as account balance information and/or 
options for replenishment of the same. 

[0008] Unfortunately, all existing access systems for call 
history information and replenishment applications have 
significant delays, typically within 24 hours, and often 
require customer care representatives of the relevant service 
provider. 

[0009] There is a need for a technique and architecture 
which provides near real-time (e.g., within minutes, prefer- 
ably less than 1 minute) access to a wireless subscriber for 
call history and replenishment information. 

SUMMARY OF THE INVENTION 

[0010] In accordance with the principles of the present 
invention, a method^^ 7recrieving~pj^^id^m 
information comprises accessing from anlntcmetler^ 
g^ybased-p^ald^rep^ A fi idcntit/Tof^ 



particular saibscriberfisTinpuilo .a.wel^bas&dT^eparaiepdrt* 
page. The prcpa id-service rclatcd"in foWat iQn'is~retrievet^ 
through a welTbrowser. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0011] Features and advantages of the present invention 
will become apparent to those skilled in the art from the 
following description with reference to the drawing, in 
which: 

[0012] FIG. 1 shows an exemplary network architecture 
enabling prepaid call history and replenishment Internet 
access, in accordance with the principles of the present 
invention. 

[0013] FIG. 2 shows an exemplary process of updating 
call history and/or replenishment information and presenting 
the same to a relevant wireless subscriber in near real time 
via a web based prepaid report page, in accordance with the 
principles of the present invention. 

[0014] FIG. 3 shows an exemplary web based prepaid 
report page, in accordance with the principles of the present 
invention. 

[0015] FIG, 4 shows relevant portions of a conventional 
telephone service network including a prepaid call service. 

DETAILED DESCRIPTION OF ILLUSTRATIVE 
EMBODIMENTS 

[0016] The present invention provides near real time Inter- 
net access of^pre p aid ca ll history and replenishment data to 
a subscriber without requiring assistance from a customer 
service representative. Conventional prepaid call history and 
replenishment records are not provided in near real time 
(e.g., within a few minutes, preferably^njcssihan-lr^ 
of-a4asl-call~OTmpletion). 

[0017] The present invention provides a technique and 
apparatus which utilizes a web page to receive and display 
call history~mfoTmation for"tfa6"sub scribCr. The web page 
may also provide replenishment records and a replenishment 
apphcation, to assist the subscribcraf ter havin g reviewed 
their call history and p^paid^xpSin^Utus in near rcallic^ 
to replenish their account. 

[0018] The call history and account balance information is 
preferably updated in near real time after the completion of 
a call, which in terms of the amount of time that it might take 
a subscriber to actually log on to an Internet based account 
status web page is essentially real time if they are not using 
their wireless device at the same time. Thus, the near real 
time delay between call completion or replenishment, and 
the time at which that last call or replenishment application 
updates at the web based account status web page for that 
particular subscriber, is preferably -l^n ^an-30-scconds^ 

[0019] In accordance with the principles of the present 
invention, substantially immediately after a prcp aid^caU~is "A 
^ended, the prepaid3pj)ljcation JorauJates^jhelCaUIDetaU 
Record<CDR) and sends |t ovw the TCglFUrikMthC^ 
Gateway appIicationTThe Web Gateway application stores 
the CDR in the database. 

[0020] When the subscriber accesses the call history web 
page, the subsm^rVuserlQli^^pas^ 
0nceJhcT^ueslca:infoniiali6fi-is^ the Web Gateway 
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application queries the database, formats the output and 
presents to the subscriber the most recent call history logs. 
The same procedure is applied to a Replenishment Record 
(RR). 

[0021] FIG. 1 shows an exemplary network architecture 
enabling prepaid call history and replenishment Internet 
access, in accordance with the principles of the present 
invention. 

[0022] Iq particular, as shown in FIG. 1, a prepaid sub- 
scriber ends a call in progress or has just performed a 
replenishment of the account. The Event Handler module of 
the prepaid application detects the event and formulates the 
CDR or RR to be sent (pushed) to the Web Gateway 
application. 

[0023] As indicated by operation 1 in FIG. 1, the CDR and 
RR arc sent over the TCP/IP link to the Web Gateway 
Application. 

[0024] Operation 2 in FIG. 1 shows that upon reception of 
the CDR or R, a web gateway stores the record in a suitable 
database using, e.g., the subscriber's Mobile Identification 
Number (MIN) as an index key. 

[0025] A suitable web gateway is a Wireless Internet 
Gateway (WIG), shown and described in co-pending U.S. 
Appl. Ser. No. 09/630,762, filed Aug. 2, 2000, entided 
"Wireless Internet Gateway", by Richard Smith, the entirety 
of which is expressly incorporated herein by reference. 

[0026] Operation 3 in FIG. 3 depicts a prepaid subscriber 
or customer care representative logging-in to the provi- 
sioned web page of an appropriate website. In the disclosed 
embodiment, the web page is viewd on the monitor of an 
appropriately provisioned personal computer (PQ having 
iDtemet access, though any hand-held device capable of 
iDtemet access may be used. Moreover, in the disclosed 
embodiments, the Internet access is performed through a 
device other than the relevant wireless device. 

[0027] Authentication in the form of user identification 
and password may be performed during operation 3. 

[0028] Once the subscriber is properly logged-in to the 
web based prepaid report page, access is granted to the 
subscriber. At thai point, the subscriber (or subscriber rep- 
resentative such as another family member) may specify 
specific search criteria for retrieval of call and/or replenish- 
ment history information. 

[0029] For instance, call history alone may be desired, or 
replenishment history alone may be desired, either or both of 
which may be displayed as a response through the web page. 

[0030] Alternatively or additionally, a date range may be 
submitted to form the basis for retrieval of date -specific call 
and/or replenishment history information. 

[0031] Moreover, commensurate with the near real time 
nature of the available call and/or replenishment history, a 
time range may be submitted in addition to a date request to 
further refine the retrieved information to exactly that which 
is desired by the logged-in subscriber. 

[0032] For instance, a subscriber may wish to see the rate 
ascribed to calls recently made (e.g., over the past hour). To 
do so, the subscriber need only log- in to the web based 
prepaid report page, submit a history request ranging from 



an hoMi before the present time, to the present time. In 
response, the web server hosting the prepaid real time web 
based prepaid reporting application 100 (e.g., the web gate- 
way 120) will provided a much narrowed down call and/or 
replenishment history for the wireless device having the 
relevant MIN. 

[0033] In operation 4 of FIG. 1, the web basedcp^piffl^ 
reporting application 100 of the web gateway 120 retri^es 
the CDR and/or RR from the database 150 based^h trie 
desired filtered range of information desi gnated by the 
subscriber through the web based prfp^^^&rt.^e. 

[0034] In thedis dosed e rnbod_iment,_the_web based pre- 
C paidiicp oTting^pplication formats- the TCtri^ 
RR'for the appropriate recipiicnt~(c:g"a~PC 30067T F?DA 
3^c,/^ wireless phoiie 300fl^tc^fed^.trahsnutg*the saiSe-^ 

fo1r^^^ngti^^5^!5^!?^l^'^^ 
[0035] FIG. 2 shows an exemplary process of updating 
call history and/or replenish ment in formation and presenting 
the same to a relevant wireless:sul5^il^ in near real time 
via a web based prepaid report page, in accordance with the 
principles of the present invention. 

[0036] In particular, as shown in steps 202 and 204 of 
FIG. 2, replenishment funding may be applied for by a 
subscriber in otherwise conventional manners, and approved 
replenishment amounts may be updated with the subscrib- 
er's account in an appropriate subscriber information data- 
base. 

[0037] In steps 206 and 208, prepaid calls may be made 
(step 206) and call history information may be stor^jl in 
appro priate s ubscriber:ca31:lofig:inian appropriate database of 
the relevant service provider. 

[0038] In step 210, the user logs into the web based 
prepaid reporting application 100 via the Internet. The user 
(e.g., the subscriber) may use any appropriate Internet 
device capable of browsing the web based prepaid report 
page 400. In the disclosed embodiment, the web based 
prepaid reporting application formats the web based prepaid 
report page 400 for viewing primarily on the monitor of a 
PC, e.g., using HTML or other suitable web language. 
However, custom formats for other browsers are within the 
scope of the present invention, e.g., for viewing on a PDA 
device 300c, or even for viewing on the display of a mobile 
phone 300fl. 

[0039] Step 212 depicts the retrieval of subscriber call 
history information by the web based prepaid reporting 
application from an appropriate call history database for the 
subscriber. 

[0040] Similarly, step 214 shows the retrieval of prepaid 
accoimt balance information from the service providers 
subscriber account database. 

[0041] Both steps 212 and 214 may be limited or.filtercd 
by appropriate parameters set by the user (e.g., a date range 
and/or time range). 

[0042] Step 216 shows that the retrieved information is 
transmitted from the web gateway 120 to the user's Internet 
device 300. 

[0043] FIG. 3 shows an exemplary web based prepaid 
report page, in accordance with the principles of the present 
invention. 
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[0044] The principles of ihe present invention have appli- 
cability for usage with wireless intelligent network (WIN) 
applications, e.g., by the integration of a prepaid application 
with an Internet gateway application. Moreover, a web based 
prepaid reporting application such as that shown and 
described herein can reduce expenses and/or cut overhead 
costs to service providers by reducing or even eliminating 
the need for customer care representative intervention in 
checking call history and/or replenishment history informa- 
tion for a particular subscriber 

[0045] The requested prepaid service related information 
may be boimded simply by dates, by dates and specific times 
on each of those dates, or even by specific time ranges 
during each day within a specific range of days (e.g., during 
btisiness hours only for each day in the requested range). 

[0046] While the invention has been described with ref- 
erence to the exemplary embodiments thereof, those skilled 
in the art will be able to make various modifications to the 
described embodiments of the invention without departing 
from the true spirit and scope of the invention. 

What is claimed is: 

1. A method of retrieving prepaid service related infor- 
mation, comprising: 

accessing from an Internet terminal a web based prepaid 
reporting application; 

inputting to a web based prepaid report page an identity 
of a particular subscriber; and 

retrieving prepaid service related information through a 
web browser. 

2. The method of retrieving prepaid service related infor- 
mation according to claim 1, wherein: 

said Internet terminal is not a device for which prepaid 
service related information is being retrieved. 

3. The method of retrieving prepaid service related infor- 
mation according to claim 1, wherein: 

said subscriber is identified to said web based prepaid 
report page with a mobile identification number (NflN). 

4. The method of retrieving prepaid service related infor- 
mation according to claim 1, wherein: 

said prepaid service related information includes call 
history information relating to said subscriber. 

5. The method of retrieving prepaid service related infor- 
mation according to claim 1, wherein: 

said prepaid service related information includes replen- 
ishment history information relating to said subscriber. 

6. The method of retrieving prepaid service related infor- 
mation according to claim 1, wherein: 

said prepaid service related information includes call 
history information and replenishment history informa- 
tion relating to said subscriber. 

7. The method of retrieving prepaid service related infor- 
mation according to claim 1, ftu-ther comprising: 

bounding requested prepaid service related information 
by a date range input to said web based prepaid report 
page. 

8. The method of retrieving prepaid service related infor- 
mation according to claim 7, further comprising: 



further bounding said requested prepaid service related 
information by a time of day of each day boimding said 
date range. 

9. The method of retrieving prepaid service related infor- 
mation according to claim 1, ftirther comprising: 

bounding requested prepaid service related information 
by a time range within a specific day. 

10. The method of retrieving prepaid service related 
information according to claim 1, further comprising: 

bounding requested prepaid service related information 
by a range of days, and by a range of time specific to 
each day in said range of days. 

11. The method of retrieving prepaid service related 
information according to claim 1, ftirther comprising: 

retrieving said prepaid service related information from a 
server local to said web based prepaid reporting appli- 
cation. 

12. Apparatus for retrieving prepaid service related infor- 
mation, comprising: 

means for accessing from an Internet terminal a web 
based prepaid reporting application; 

means for inputting to a web based prepaid report page an 
identity of a particular stibscriber; and 

means for retrieving said prepaid service related informa- 
tion through a web browser. 

13. The apparatus for retrieving prepaid service related 
information according to claim 12, wherein: 

said Internet terminal is not a device for which prepaid 
service related information is being retrieved. 

14. The apparatus for retrieving prepaid service related 
information according to claim 12, wherein: 

said subscriber is identified to said web based prepaid 
report page with a mobile identification number (MIN). 

15. The apparatus for retrieving prepaid service related 
information according to claim 12, wherein: 

said prepaid service related information includes call 
history information relating to said subscriber. 

16. The apparatus for retrieving prepaid service related 
information according to claim 12, wherein: 

said prepaid service related information includes replen- 
ishment history information relating to said subscriber. 

17. The apparatus for retrieving prepaid service related 
information according to claim 12, wherein: 

said prepaid service related information includes call 
history information and replenishment history informa- 
tion relating to said subscriber. 

18. The apparatus for retrieving prepaid service related 
information according to claim 12, furtiier comprising: 

boimding requested prepaid service related information 
by a date range input to said web based prepaid report 
page. 

19. The apparatus for retrieving prepaid service related 
information according to claim 18, further comprising: 

further bounding said requested prepaid service related 
information by a time of day of each day botmding said 
date range. 

20. The apparatus for retrieving prepaid service related 
information according to claim 12, further comprising: 
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bounding requested prepaid service related information 

by a time range within a specific day. 
21. The apparatus for retrieving prepaid service related 
information according to claim 12, further comprising: 

bounding requested prepaid service related information 
by a range of days, and by a range of time specific to 
each day in said range of days. 



22, The apparatus for retrieving prepaid service related 
information according to claim 12, wherein: 

said means for retrieving retrieves said prepaid service 
related information from a server local to said web 
based prepaid reporting application. 
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